INTERNATIONAL ISO
STANDARD 23588

First edition
2023-02

Radiological protection —Genefal
requirements for proficiency tests for
in vivo radiobioassay

Radioprotection — Exigences générales concernant les esgais
d’aptitude pour les mesures d'gnthroporadiométrie (mesyres in vivo)

Reference number
1SO 23588:2023(E)

© IS0 2023


https://standardsiso.com/api/?name=973b2e43cdd95219bd732a15b8db94fc

ISO 23588:2023(E)

COPYRIGHT PROTECTED DOCUMENT

© 1502023

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below
or ISO’s member body in the country of the requester.

ISO copyright office

CP 401  Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org
Published in Switzerland

ii © 1S0 2023 - All rights reserved


https://www.iso.org
https://standardsiso.com/api/?name=973b2e43cdd95219bd732a15b8db94fc

ISO 23588:2023(E)

Contents Page
FOT@WOT. ... ettt iv
0010 o0 1o L0 Ut (o) o OSSOSO \ 4
1 SCOPI@ ... 1
2 Normative references
3 Terms and definitions
4 Planning

4.1 Determination of the type of proficiency test..

4.2 Choice of measurement tasks..........coci

4.3 Selection of radioNUCTIAES ... o)

4.4  Selection of aCtIVILY TANZES ..oy A

4.5 Choice of phantom

4.6  Announcement of the ProfiCiency teSt ... b
5 Preparation of phantoms and sources

5.1 Preparation of phantoms

5.2 Preparation of sources......

5.3 QUALILY @SSUTANCE ..o nesssssssssssssssssessssa s
6 Conducting the proficiency test. ... S8

6.1 (T 0 T=) o= U S S

6.2 Preparation of the phantom at the participant’s facility

6.3 Measurement of the phantom by the partic¢ipants...........

6.4 REPOITING PIrOTOCOL.....ooiioe s i
7 Data analysis and evaluation of reSultS<...........eeennnne]

7.1 (L= 1) o= ) o=

7.2 Determination of the assigned value ...

7.3 Calculation of the perforniance scores

7.4 2=] 010 ) o v 0 OSSOSO
Annex A (informative) Example Schedule for a proficiency test............fo 9
Annex B (informative) Example measurement tasks ... 10
Annex C (normative) MTL for in vivo radiobioassay performance testing ... foes 11
Annex D (informative). Examples of phantoms ... e 12
BiDIHOGI AP Y ... 0 ettt e 13

© 1S0 2023 - All rights reserved iii


https://standardsiso.com/api/?name=973b2e43cdd95219bd732a15b8db94fc

ISO 23588

:2023(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

The direct (in vivo) measurement of radionuclides emitting penetrating radiations (X- and gamma rays)
in the body is an important technique in radiological protection. Along with the appropriate biokinetic
and dosimetric models, the results can be used to assess doses due to intakes of radionuclides[2]. These

mea

surements and assessments are typically done

routinely among radiation workers in occupational radiation protection, and

— among members of the public, emergency workers or helpers in a nuclear or radiological emergency.

In viyo monitoring may also be used to identify the level of exposure of an individual dn
incident through the measurement of activated body sodiuml2],

In vivo measurements may be made by dosimetry laboratories with dedicatedofacilitieq
facilj

equi

Part

by n
for t

nucl

perfy
perfy

and

for p

Gene

inIS

The
prof

ies using whole-body or partial body scanners, or in hospitals or universities with

pment. The most common direct (in vivo) methods are whole-body, lung,‘and thyroid ¢

jcipating in performance testing programmes with suitable phantoms is common
htional regulatory bodies as part of the accreditation of in vivo.dosimetry service
he validation of bioassay methods. For other facilities making in vivo measureme
ar facilities, hospitals, and universities, participating in intercomparisons can help
rmance, identify problems, and provide education and training opportunities. ISO 287
rmance criteria for radiobioassay including in vivo menitoring. The general design r¢
berformance characteristics of in vivo measurement.jnstrumentation, including test]

brformance control, are described in IEC 61582[4].

q

ral requirements on proficiency testing and statistical methods for evaluatior
D/IEC 17043[31 and 1SO 13528(2], respectively.

iency test organizers than given inthe standards mentioned above, including
1;

anning and announcement of testing actions,

q

election of radionuclides,

q

election of activities to be used for testing,

preparation of test\seurces,

q

election of phantoms,
measurefment of phantoms,

q

inalysis of results provided by the participants, and

a criticality

, in nuclear
appropriate
punting.

ly required
laboratories
hts, such as
monitor the
18 provides
Pquirements
procedures

are given

purpose of this document is to givel'd fuller set of requirements and recommendations for
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Radiological protection — General requirements for
proficiency tests for in vivo radiobioassay

1 Scope

This document specifies general requirements for proficiency tests that are offered to in vivo bioassay

meag
mon

It sp
have
the {
grou
orin

This
that

This
such

UTEMEt facitities operating a whote-body courmnter { WB€)or partiatbody courmtyg
toring of persons.

ecifies minimum requirements for proficiency testing applicable to dosimetry.dabor
dedicated facilities for in vivo monitoring and where accreditation is required-as part
ervice. It also provides general requirements for proficiency testing that may incl
p of non-accredited laboratories that may perform measurements as part of worker
response to an emergency.

r (PBC) for

atories that
of providing
ide a larger
surveillance

document covers proficiency tests that involve only the quantification of radionuclides and tests

Fequire the identification of radionuclides and their activity.

document does not define specific requirements on admihiStrative aspects of proficie

as shipping and finance, that may be the subject of national or international regulation.

2 Normative references

The
cons
undg

ISO 3

Fort
ISO 4
— 1
— 1
3.1

following documents are referred to in the“text in such a way that some or all of t
Fitutes requirements of this documentFor dated references, only the edition cited
ted references, the latest edition of the referenced document (including any amendme

8218:2010, Radiation protection(—Performance criteria for radiobioassay

Terms and definitions

he purposes of this document, the following terms and definitions apply.
nd IEC maintain‘terminology databases for use in standardization at the following adc

SO Online browsing platform: available at https://www.iso.org/obp

EC Electropedia: available at https://www.electropedia.org/

ncy testing,

heir content
applies. For
hts) applies.

Iresses:

acti

lity'distribution

information about the spatial distribution of the provided activity in a phantom, to be used as a basis
for the choice of an efficiency calibration by the participant

Note 1 to entry: Examples of activity distributions are activity in the whole-body, lung, skull or thyroid.

3.2

attendant
person appointed by the organizing laboratory (3.4) to attend the participants during their
measurements for the proficiency test
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3.3

minimum testing level

MTL

amount of radioactive material that the service laboratory is intended to be able to measure for
participation in the performance testing programme, assuming the samples are free of interference
from other radionuclides, unless specifically addressed

Note 1 to entry: The MTLs are not intended to be interpreted as the appropriate detection limit required for
a specific internal dosimetry programme, but rather as an acceptable minimum testing level for radiobioassay
service laboratories based on good measurement practice.

[SOURCE; [S028218:2010 3 1R]

3.4
organizer
organizing lpboratory

institution qr consortium of institutions that provides the proficiency test

3.5
participant
participating laboratory

laboratory whose proficiency is tested as described in this document

3.6
partial body counter
PBC
equipment fpr the determination of activity in a region of the body

3.7

testresult
information|about the performance of the individual participant (3.5), prepared and dispatched bl the
organizer (3\.4)

3.8
whole-body counter
WBC
equipment fpr the determination of the presence, location and/or amount of radioactivity in the bady

[SOURCE: IS0 12749-2:2022[11, 34.9]

4 Planning

4.1 Determination of the type of proficiency test

4.1.1 The|organizer shall clearly define the purpose of the proficiency test. The purpose should
encompass

— the aims of the proficiency test, for example to test the proficiency of accredited dosimetry service
laboratories to set criteria or to provide information on the performance of facilities and laboratories
that would be used in response to an emergency,

— the radionuclides, or categories of radionuclides, that are the subject of the proficiency test
(see Annex B and Annex C),

— the MTLs for these radionuclides, or categories of radionuclides (see Annex C),
— the types of laboratories or facilities that are eligible to participate in the test,

— the type of proficiency test, for example whether it is for a single laboratory to set criteria
(measurement audit) or a sequential participation test with a phantom, and

2 © IS0 2023 - All rights reserved
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— the statistical analyses that are used to determine the performance of participants in the proficiency
test.

4.1.2 The organizer shall draft a schedule for the proficiency test. Annex A provides an example
timeline for a proficiency test.

4.2

Choice of measurement tasks

4.2.1 The organizer shall decide which radionuclides, or groups of radionuclides, shall be included
in the test based upon the objectives of the proficiency test. The choice of the body region to be

testq
thosg
bioki
testd

4.3

4.3.3
ISO 2
meas

4.3.2
inter]
test,

NOTH

and ]
Ba-13

4.3.3

d, either whole-body or a particular organ such as the lung or thyroid, should be| relevant to

e radionuclides based on a particular exposure scenario (inhalation, ingestion, woun
netics inside the body. ISO 28218 and Annex B provide details of appropriatedody r
d for various categories of radionuclides under certain exposure scenarios.

Selection of radionuclides

The radionuclides used in the test shall be selected\4rom the list {
8218:2010, Table 1 or Annex C in accordance with the group efjradionuclides and ty
urement being tested.

The organizer may choose to use surrogate radionuglides instead of the primary rac
lest based on practical considerations such as half-life.in relation to the timescale of thg
external dose incurred during preparation and use;ease of production, and shipping, g

Ba-133 (or Ba-133 and Cs-137) can substitiite for [-131 in regularly performed prof]

) and their
pgions to be

rovided in
be of in vivo

lionuclide of
proficiency
nd expense.

ciency tests,

125 can be replaced by 1-129 for economic_reasons. Because of the multiplicity of their emission lines,

3 and Eu-152 are also used as reference radionuclides.

The purpose of the proficiencytest should also be considered when choosing radiofpuclides. For

proficiency test schemes where it is not necessary to identify the radionuclide and only a re;

of ac
whet

4.3.4
beca
meas

In py

[ivity is required, the radionuclides used should be those commonly encountered. Prof
e there is a requirement tovidentify individual nuclides may use more complex mixtur

More than one nuclide may be included in a phantom. Generally, K-40 should
1se it is always présent in the human body and often the only radionuclide detecte
urements.

inciple anysgamma emitter that has emissions of sufficient yield may be considered

profi

iency tésf if it can be prepared, measured, transported, and has no other restriction

But the organizer should consider the measurement capabilities of the potential participant
For dxample, if there will be both germanium-based and sodium iodide detectors, it may H
to in¢lude tasks that are applicable to both types of detector.

bult in terms
ciency tests
S,

be included
d in routine

for use in a
S on its use.
s in the test.
e necessary

4.4

Selection of activity ranges

4.4.1 For schemes involving accredited dosimetry laboratories, the minimum testing levels shall be
those provided in ISO 28218:2010, Table 1 or Annex C.

4.4.2 Thedistribution of the radionuclides in the phantom should be homogenous for basic proficiency

tests

4.4.3 For other schemes, the activity present in the phantom may be determined by the organizer
dependent upon the purpose of the test. The least sensitive type of system likely to participate should
be considered when determining the testing activity, but this may not be the deciding factor.
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4.4.4 For proficiency tests involving instruments not specifically designed for in vivo monitoring but
used in emergency response, the activity may be related to a dose criterion that is of interest.

4.4.5 The activities in a radionuclide mixture should be based on the emission probabilities of the
main gamma lines.

4.5 Choice of phantom

4.5.1 Thephantom shall be appropriate to the measurement tasks (see Annexes B and D for examples).

4.5.2 The
female (ady|
phantoms 1
is suitable fi

4.5.3 Whg
including or]
activity ran

4.5.4 Phaj
be construd

above 100 KeV, acceptable phantoms may be made from other materials. See Annex D for examp

phantoms.

NOTE
radioactive s

4.6 Announcement of the proficiency test

4.6.1 The
to give interf

4.6.2 The
laboratory

— the typ4
the pha
the qua

the ran

[t) phantom, an intermediate phantom derived from these, or a group of age-deper|

Wiith regards to handling and radiation protection ‘aspects, phantoms containing sealed or
burces are preferable to phantoms containing uns&aled sources or radionuclides in liquid formnj.

phantom should be based on the ICRP reference individual (ICRP 89)[l. A maleray

ay be used. For partial body activity distributions, the organizer should use a phantom
r the specific partial body measurement task.

re proficiency tests are carried out over many years, the organizer should con
e type of phantom consistently throughout the performance test rounds. The nuclide
bes in this phantom should also be maintained throughout differentrounds.

itoms used for calibration at photon energies below 106-kiloelectron volts (keV)
ted of tissue equivalent material and shall be anthrgpomorphic. For photon ene

ested laboratories time to consider their application.

description of the proficiency test shall be sufficiently detailed to enable an inter¢
o decide whether to apply. It should include information about:

b of proficiency test, for example, sequential (round-robin) or measurement audit (sing
htom geometpy(whole-body, thyroid, lung);
htity to e determined (organ activity, whole-body activity);

be .0f 'gamma radiation energies in which the participants can be expected to dete

1d /or
ident
that

sider
5 and

shall
rgies
es of

solid

proficiency test shall be announced sufficiently in advance of the measurement campaign

bsted

e);

ct or

measur

P ‘gamma radiation;

or thati

4.6.3

nfluence settings of the measurement facility (e.g. activity distribution);

the method of the evaluation of results;

significant dates in the test schedule.

regulatory requirements.

4.6.4

specific measurement conditions that shall be followed by the participants (e.g. measurement time)

If appropriate, the organizer should state whether the proficiency test meets any national

In some tests, it may be appropriate to announce only the quantity (organ activity, whole-body

activity) to be determined without additional information (e.g. to test the capability of the laboratories
to identify radionuclides).

4
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4.6.5 The organizer should provide details about participation fees and other administrative
requirements.

5 Preparation of phantoms and sources

5.1 Preparation of phantoms

5.1.1 The transmission and scatter characteristics of the phantom should be similar to those for the
body as described in ICRU 44171,

5.1.2
man
from

Where several phantoms are used as part of the same round of a proficiency test;Afhey shall be
ifactured of the same material. The density of a single phantom shall not vary-by more than 5 %
the mean density for all the phantoms in the round.

5.2 | Preparation of sources

5.2.1 The organizer shall use sources whose activity is traceable.te a national stanglard, where
possible. If sources whose activity is not traceable to a national standard are used, special r¢quirements
for tie evaluation of the results should be applied. The organizer{shall also have a documented process

and quality program for the preparation of the sources.
s not possible or economically not justified to get a €alibration certificate for the fi

If it nal sources,

spec
with
stan
main
prod

5.2.%

and e within 5 % of the reference adtiyity or the mean activity of all the phantoms.

5.2.3
prod
of th
(two
sour
activ

5.3
The (

al rules may be applied. In such a case it may be seasonable to purchase a radionuc
an appropriate calibration certificate, which istraceable to applicable national or i
lards, to produce ‘self-made’ sources for the phantoms using calibrated scales 4
taining traceability. Appropriate quality éontrol checks should be performed on

uced. These processes shall be documented.

Where more than one phantom. is'prepared, the activity of the phantoms should b
Solid sources (e.g. rod sources used in brick phantoms) can be purchased from a thir

iced by the organizer of the proficiency test. See 5.2.1 for requirements regarding the
b sources. The total actjvity of the set of sources should be reported with an expanded

Ces shall be determined, for example by gamma-ray measurements. The standard dev
ities of the individual sources should not exceed 5 %.

Quality-assurance

rganlzer shall phy51cally examine the phantom(s) prlor toand after the testing round t

ide solution
hternational
nd pipettes
the sources

e measured

|l party or be
traceability
uncertainty

standard deviations, k = 2) of less than 5 %. The homogeneity of the activity of thle individual

iation of the

o determine

line that the

act1v1ty in the phantom(s) corrected for half llfe is unchanged at the end of the testlnground

6 Conducting the proficiency test

6.1

General

6.1.1 The organizer shall communicate requirements that affect one or more participants of a
proficiency test no later than one month after establishing the requirements.

6.1.2 The organizer and participants shall co-operate to ensure that any legislative requirements
regarding the conduct of the test, such as shipping and security of the phantom, are fulfilled.
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6.1.3 The organizer shall not disclose the activity of the sources until all participating laboratories
have reported their results. If transport or other regulations require information regarding the activity
of the source, this may be provided to staff members of the participant that are not involved in the
proficiency test. Alternatively, to meet these requirements, the organizer may report a maximum
rounded activity for the sources (e.g. activity less than 10 kBq).

6.2 Preparation of the phantom at the participant’s facility

6.2.1 If a phantom requires assembly prior to measurement, the organizer shall ensure that this can
be consistently achieved at the participating laboratories. The organizer should aim to make assembly
of the phantprmassimpteas possibie:

6.2.2 If the phantom is accompanied by an attendant, the attendant shall assist inthe cofrect
assembly of|the phantom at the measurement facility.

6.2.3 If the phantom is not accompanied, the organizer shall provide written instructions on the
assembly of|the phantom. They should include photos and may also provide a video recording.

6.2.4 If a|participant identifies that the phantom has been damaged~during shipping, or when
preparing fpr or conducting the test, then they shall immediately réport this to the organizer or
attendant.

6.2.5 In the case of a disagreement between the attendant ororganizer and participant about the
correct setup and positioning of the phantom, the participant-shall have the final decision.

6.3 Measurement of the phantom by the participants

6.3.1 Thelorganizer shall specify the number of measurements to be reported for a test. For a t¢st of
the basic prpficiency of a laboratory, the participant should make at least 5 replicate measuremeits of
the phantom following the recommendatior(in'ISO 28218. The participant shall remove and repodition
the phantom between measurements. If relevant, the individual measurements should be made by
different opprators from the participanf's laboratory.

6.3.2 Thelparticipating laboratony should use their usual procedures for the measurements.

6.3.3 Thefrganizer shallprovide details of parameters that affect the measurement or the evaluption
of the measjurement resultthat cannot be readily determined from the phantom by the participant.
The announjcement of.the proficiency test shall provide information on any additional (non-counlting)
measurements that'the organizer expects the participating laboratory to make.

NOTE An exaniple for a parameter that cannot be determined from the phantom is the exact position of
thyroid sourT:es in a neck phantom if the neck phantom has an unstructured cylindrical shape with|little
resemblance to a real neck. An example for a parameter that can only be determined with undue effort is the
chest wall thickness for lung measurements.

6.4 Reporting protocol

6.4.1 Where the evaluation forms part of the accreditation of a dosimetry service, the organizing
laboratory shall require the participant to report the information detailed in ISO 28218:2010, 9.2.2.5.
That is:

a) reference date and time (date and time specified by the participant, to which the decay correction
is made);
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b) the measured activity of the test radionuclide(s) (and total counts and the net count rate, if
available) for each of the five repetitive measurements in each category (see Table C.1), and the
mean;

c) the calibration factor for the test radionuclide(s);
d) the protocol for estimating the detection limit;
e) estimate of the counting uncertainty and the total propagated uncertainty;

f) adescription of the in vivo radiobioassay measurement system used for the test measurement;

g) theprocedure used for the test.

6.4.2 The participating laboratory should report results according to their usual timéscales but shall
meetf any specific target dates made by the organizer. The organizer should provideithe opgortunity for
participating laboratories to submit a revised set of results within a specified timescale.

6.4.3 Ifthe participatinglaboratory does not submit results and cannotprovide sufficientfjustification
to the organizer for the omission, the organizer shall deem the participating laboratory tg have failed
the test.

6.4.4 The organizer may use a template for the submission“of the results and other nmeasurement
inforymation. The organizer may make the issue of theyjparticipation certificate depgndent upon
suffifient completion of the pro-forma.

7 Data analysis and evaluation of results
7.1 | General

7.1.1) Proficiency test results shotld be evaluated using the statistical methods$ described
in ISP 13528.

7.1.2] Obvious blunders inreporting results, such as incorrect prefixes for units, should|be removed
from|the analysis at an early stage, prior to use of any robust procedure or any test to identify statistical
outliprs.

7.1.3 The organjzer may need to contact the participant to determine whether a rgsult can be
consldered a blunder. If there is doubt whether a result is a blunder, it should be retained in|the data set
and gubjected.to'further tests for outliers (see ISO 13528) if this is part of the data handling procedure.

participant’s

Where results are removed from the analysis as blunders or outliers, the
i iteri icipants in the

perf mance ala (LS pe ey ated g ording 0 ne . sed 0 3 na

proficiency tet.
7.2 Determination of the assigned value

7.2.1 The organizer shall use an appropriate method for determination of the assigned value of the
activity in the phantom dependent upon the method and knowledge of production of the source(s).

7.2.2  Where the activity in the phantom is traceable to a national standard, the certified value should
be used as the assigned value.

7.2.3 Where the activity in the phantom is not directly traceable to a national standard, the organizer
shall determine a consensus value based on the participants’ and organizer’s results. In this case, the
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organizer may restrict the values used to those from a subset of participants determined by pre-defined
criteria, such as having accreditation status.

7.2.4 Where the location estimate (e.g. robust mean, median or arithmetic mean) from the
participants is similar to the value determined by the organizer, the organizer’s value may be used as
the assigned value.

7.2.5 Alternatively, both the organizer’s and participants’ results may be used to determine the
assigned value.

7.2.6 Whg
not, results

determine t
mixture, wi

7.3 Calcu

7.3.1 The

participanty.

NOTE R{
comparison ¥

7.3.2 Wh{
acceptance

re there 1s a mixture of radionuclides In a source, some with traceable values and-o
from laboratories with relative bias of <5 % for the traceable radionuclides may bé)us
he value of those radionuclides without a traceable activity. For this, all radionuclides i
'h traceable values or not, should have an emission line of greater than 100 keV,

lation of the performance scores

organizer shall determine appropriate criteria for evaluation, of the performance g

commended methods for determining performance are prowided in ISO 13528. These in
vith assigned values, estimates of deviation, z scores and zeta'scores.

re the evaluation forms part of the accreditatiom,of a dosimetry service, the mini
criteria shall be the criteria for relative *bias, the bias, and repeatability

in ISO 28218:2010, 5.2 and 5.3.

7.3.3 The

734 If a
radionuclidg
there are tr{

7.4 Repo

741 The

there are go
details

the part

result for each radionuclide should be evaluated separately.

bpropriate, the participants’ results should be reviewed as a whole across diff
s and in comparison with previous rounds. The results should be examined to determ|
ends or subpopulations in theresults, for example, due to calibration methods.

't

organizer shall provide each participant a report that includes the following details u
od reasons fer'not doing so:

bf the organizer and the proficiency test;

icipant’s results and evaluation of these against the relevant criteria;

statistid
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7.4.2

TOTTy Tt

information on the statistical methods used to analyse the data.

If the proficiency test takes place over a prolonged period of time, for example, because a

phantom has been distributed to many participants, then the organizer may provide participants who
have completed the measurement with a rough indication of their performance.
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Annex A
(informative)

Example schedule for a proficiency test

Table A.1 — Example schedule of a proficiency test

Nd. of step Step Month
D Announcement Januaty;
(2) Closing date for applications Mdrch
3 Preparation and testing of phantoms and sources To June
4) Organisation of the testing round Jaly - August
(5) Round of testing September - Decentber
(5a) Measurements by visit or by shipping The laboratory should submit results
(5b) Submission of results by the laboratories within 2 weeks of thejir test
Issue of (successful) participation certificates along
©) with, if appropriate, the expected results January
(7 Responses from participants, if appropriate February following ydar (fy)
) Statistical evaluation of the intercomparisén (meas- March fy
urements)
©) If appropriate, works_hop w1th_ the-participants, April fy
report in a meeting?
Compilation of a techfical report
(10) (extensive; publicatien(s) if useful) To June fy
1D Closure by distribution‘of a (technical) report June fy
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(informative)

Example measurement tasks

Table B.1 — Example table of measurement tasks

Nuclidé(s) Measurement task Underlying exposure scenario
Na-22, K-40| Cs-137 Homogeneously distributed activity in the Inhalation or ingestion by w_orkers br
whole-body members of the public
Am-241, S o
U-235, U-238, Pu- Homogeneously dlsltrlbuted activity in the Inhalation by3orkers
ung
239
i } o . Inhalation and/or ingestion by membdgrs of
[-125, 1431 Activity in the thyroid the public ornuclear medicine stafff
Co-6 Localized activity in the lung Inhalation‘of a hot particle by workgrs

10 © IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=973b2e43cdd95219bd732a15b8db94fc

	Foreword 
	Introduction 
	1 Scope 
	2 Normative references 
	3 Terms and definitions 
	4 Planning 
	4.1 Determination of the type of proficiency test 
	4.2 Choice of measurement tasks 
	4.3 Selection of radionuclides 
	4.4 Selection of activity ranges 
	4.5 Choice of phantom 
	4.6 Announcement of the proficiency test 

	5 Preparation of phantoms and sources 
	5.1 Preparation of phantoms 
	5.2 Preparation of sources 
	5.3 Quality assurance 

	6 Conducting the proficiency test 
	6.1 General 
	6.2 Preparation of the phantom at the participant’s facility 
	6.3 Measurement of the phantom by the participants 
	6.4 Reporting protocol 

	7 Data analysis and evaluation of results 
	7.1 General 
	7.2 Determination of the assigned value 
	7.3 Calculation of the performance scores 
	7.4 Report 

	Annex A (informative) Example schedule for a proficiency test 
	Annex B (informative) Example measurement tasks 
	Annex C (normative) MTL for in vivo radiobioassay performance testing 
	Annex D (informative) Examples of phantoms 
	Bibliography 

